Courtship has long fascinated students of animal behavior. It is often elaborate and conspicuous, and frequently involves unique and specialized signaling structures. This stereotyped and relatively unambiguous behavior makes courtship valuable in the study of communication.
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It allows the ethologist to analyze behavior in situations where the signals are easy to quantify and the context and communicative function can be interpreted. It is goal directed, and hence its termination can be clearly defined. With a little experimental manipulation, its beginning can also be defined. Thus courtship has an advantage found in few other categories of behavior; it is a goal directed set of behaviors whose temporal boundaries can be delimited.
Although reproduction is a brief event in the life of most vertebrates, it is also the most important one. This makes courtship doubly fascinating, for it means that enormous selective pressures are brought to bear on a specific set of actions. A slightly modified version of MORRIS' (1956) definition of courtship was used for the present study. I define courtship as the heterosexual reproductive communication system leading up to the sexual act. The span of courtship in the present study ran from the first interaction of the male and female until the release of gametes.
A substantial literature is available on the quantitative study of courtship but is largely confined to a type of courtship that I call 'short-term'.
In short-term courtship, the entire sequence, from initial contact to the release of gametes, may last from only a few minutes to a few hours. Little study has been devoted to 'long-term' courtship, with an obligatory period of a day or more prior to the release of gametes. Quantitative study of short-term courtship has produced five hypotheses about the basic functions of courtship (MOIZRIS, 1956) 3. Arousal, in which courtship stimulates the reproductive physiology of the other animal (ARONSON, 1951; LEHRMAN, 1958) .
4. Appeasement, a suppression of antagonistic tendencies in the mate or prospective mate (TINBERGEN, 1959; BARLOW, 1970) . , 5. Synchrony, in which courtship coordinates the moment of the release of gametes (THORSON, 1950) . '
Obviously even the more narrowly defined functions are not exclusive sets, and all functions may be served by one courtship signal pattern.
TRIVERS (1972) suggested that courtship has evolved to ascertain the partner's 'willingness to invest' and 'ability to invest' in producing offspring. While this model provokes thought about the ultimate reason for courtship, it cannot be called a real hypothesis. It is so general in application that it can explain any observation on courtship behavior, and it encompasses all of the more specific hypotheses listed above. Because it is not directly testable, TRIVER'S model will not be dealt with here. All of the above presumed functions of courtship derive from investigations of short-term courtship behavior. These hypotheses may not be equally valid for long-tern1 courtship, and their relative importance may differ widely between the two types. LEI-IRn-zAN's (1958) findings for example, suggest that physiological 'priming' may be of critical importance in species with long-term courtship and pair-bonding.
In cichlid fishes with longterm courtship, males and females have the same displays (ARONSON, 1949; GpEENBERG C't al., 1965; HEINRICH, 1967; BARLOW, 1968, The sexes
